We investigate the number of physical companion galaxies for a sample of relatively isolated elliptical galaxies. The NASA/IPAC Extragalactic Database (NED) has been used to reinvestigate the incidence of satellite galaxies for a sample of 34 elliptical galaxies, first investigated by Bothun & Sullivan (1977) using a visual inspection of Palomar Sky Survey prints out to a projected search radius of 75 kpc. We have repeated their original investigation using data cataloged data in NED. Nine of these ellipticals appear to be members of galaxy clusters: the remaining sample of 25 galaxies reveals an average of +1.0 ± 0.5 apparent companions per galaxy within a projected search radius of 75 kpc, in excess of two equal-area comparison regions displaced by 150-300 kpc. This is significantly larger than the +0.12 ± 0.42 companions/galaxy found by Bothun & Sullivan for the identical sample. Making use of published radial velocities, mostly available since the completion of the Bothun-Sullivan study, identifies the 1 Co-Director, NASA/IPAC Extraglactic Database (NED), California Institute of Technology, Pasadena, CA 92215 -2 -physical companions and gives a somewhat lower estimate of +0.4 companions per elliptical. This is still a factor of 3× larger than the original statistical study, but given the incomplete and heterogeneous nature of the survey redshifts in NED, it still yields a firm lower limit on the number (and identity) of physical companions. An expansion of the search radius out to 300 kpc, again restricted to sampling only those objects with known redshifts in NED, gives another lower limit of 4.5physical companions per galaxy. (Excluding five elliptical galaxies in the Fornax cluster this average drops to 3.5 companions per elliptical.) These physical companions are individually identified and listed, and the ensembleaveraged radial density distribution of these associated galaxies is presented. For the ensemble, the radial density distribution is found to have a fall-off consistent with ρ ∝ R −0.5 out to approximately 150 kpc. For non-Fornax cluster companions the fall-off continues out to the 300-kpc limit of the survey. The velocity dispersion of these companions is found to reach a maximum of 350 km/sec at around 120 kpc, after which they fall at a rate consistent with Keplerian. This fall-off may then indicate the detection of a cut-off in the mass-density distribution in the elliptical galaxies' dark-matter halo at ∼100 kpc.
Introduction
Recently, the numbers of satellite galaxy companions to galaxies have received renewed interest in the context of cold dark matter (CDM) models for structure formation where the theoretical expectation of the models exceeds the observed companions by approximately a factor of 100 (e.g., Moore et al. 1999; Klypin et al. 1999) . This large number of expected companions results from the relative inefficiency of the galaxy amalgamation process from CDM seeds in which each large mass (10 12 M ⊙ ) is surrounded by a large relic population. Given the nature of large scale structure, this relic population can either be confined to the group/cluster potential, or bound to individual large galaxy halos. In addition, the incidence of physical companions can provide an important constraint on the merger history of galaxies and/or the role that dynamical friction plays in adding additional material to galaxies after they have formed. The lack of any observational counterpart to the theoretical expectation may be somewhat troubling but there are a host of viable explanations for their absence. For instance, its possible that the systems are just too diffuse to be detected, that they have been essentially heated/evaporated by an ionizing UV background and/or supernova winds due to star formation in the massive galaxies. Some years ago, Bothun & Sullivan (1977; hereafter BS77) selected out a sample of 34 elliptical galaxies for a survey of their dwarf galaxy companions. These ellipticals were defined to be isolated, based on a criterion that no other large/bright galaxy was found to be at a projected radius of 150 kpc of the elliptical. In retrospect, that isolation criteria was naive, but little was known about large scale structure at that time. Using the POSS prints and a digitizer, BS77 claimed to have searched for companions down to a limiting diameter of 0.2 arcmin, although recognizing galaxies at that limiting diameter on POSS prints is likely much more difficult than BS77 appreciated. From that survey, BS77 concluded that, statistically speaking, this sample of "isolated" elliptical galaxies had an excess of +0.12±0.42 companions, i.e., indistinguishable from zero. This differed significantly when compared to a similar study by Holmberg (1969) who found +1.08 ± 0.37 companions around selected spiral galaxies. Both studies utilized the POSS prints and statistical background fields that were selected to lie relatively near the target galaxy. Again, given our knowledge of the extent of large scale clustering, the control fields were, in general, placed too near the target galaxy.
In the ensuing years the study of companions has been continued by Zaritsky and by Vader, and each of their collaborators, in a series of papers (Zaritsky, Smith, Frenk, & White 1993 , 1997 Lorrimer, Frenk, Smith, White & Zaritsky 1994; Vader & Sandage 1991, Vader & Chaboyer 1997 and references therein) . Zaritsky studied the kinematics of the general population of companions orbiting spiral galaxies; while Vader specifically investigated the dwarf elliptical populations around central galaxies of diverse morphological types. Conclusions of direct relevance to this paper (see Table 1 for a concise summary) are that nearby field spirals typically have only one or two physical companions each, and that of those the early-type dwarf-elliptical companions are more preferentially concentrated around their parent galaxies. This may be indicative of a population of bound physical companions, similar to that seen around some cD galaxies in clusters (e.g., Bothun & Schombert 1990 ).
More recently the Sloan Digital Sky Survey (SDSS) and the 2dF Galaxy Redshift Survey have each resulted in parallel and complementary investigations into the frequency and distribution of satellites around high-luminosity galaxies in those samples. Praha et al. (2003) report the theoretically expected fall-off of velocity dispersion with radius for a sample of 283 SDSS primaries having at least one orbiting companion within a projected radius of 260 kpc. And similarly, Brianerd & Specian (2003) report on the kinematics of 1,556 satellites orbiting 809 isolated host galaxies drawn from the 2dF Survey. And for completeness we also note, in passing, that weak gravitational lensing studies also bear on the question of companions and the distribution of dark matter around isolated galaxies, as exemplified by the study of McKay et al. (2001) .
And finally, Garcia-Barreto, Carrillo & Vera-Villamizar (2003) chose 78 SB galaxies from the Revised Shapley-Ames Catalogue (Sandage & Tammann 199*) and searched for neighboring galaxies out to 20 central-galaxy diameters (corresponding to radial separations up to 1 Mpc). 347 radial-velocity-confirmed neighbors are identified and listed, leading to an average of 4.5 neighbors per barred galaxy. Omitting galaxies in the Virgo cluster, such as NGC 4435, 4535 and 4654, drops the average to about 3 neighbors per SB galaxy.
In this paper our interest is refocused on the companion population surrounding elliptical galaxies, specifically the 'isolated elliptical galaxies' studied by BS77. Although the procedures used in BS77 were documented, none of the surrounding galaxies counted in either investigation were individually identified or subsequently published, since the stated intent was to draw a statistical conclusion about the general incidence of companions, not to necessarily identify or follow up any particular galaxy grouping or any given (apparent) companion. The conclusion was that the environments of ellipticals and spirals were significantly different, in the sense that isolated ellipticals were statistically devoid of companions, while spirals had on average one physical companion each.
In the intervening quarter century many new surveys (2MASS, APM, etc.) to fainter limiting magnitudes have been undertaken; follow-up radial velocity surveys (UZC, 2dF, etc.) have been completed; and these published data are almost all now accessible in electronically searchable form through the NASA/IPAC Extragalactic Database (NED). As part of a larger, on-going program to study the general distribution of companion galaxies, we have undertaken here to first revisit the BS77 sample. However, given the fainter magnitude limits and the radial velocities now available, it seemed worthwhile to extend their investigation and to search for true physical companions, rather than simply statistical excesses. These additional surveys should provide improved sensitivity to companion detection primarily because compact galaxies, often difficult to distinguish from stars on the POSS, are often emission line galaxies (e.g., Salzer, McAlpine & Boroson 1989; Bothun et al. 1989) that are easily detected at other wavelengths (IR, UV/X-ray). Hence, NED offers us the ability to perform the kind of multi-wavelength search for companions that can greatly extend that which can be done by visual inspection alone.
Although NED taps many different surveys for galaxy detection, the nature of the radial velocity measurements for NED galaxies remains sparse and heterogeneous, so in that sense NED cannot be used to any reliable completeness level for companion searches. However, despite the patchwork nature of NED, it does have the unique characteristic of being the largest on-line collection of galaxies available, with the most complete sampling of radialvelocity data (291,000 out of 4.7 million objects in NED have published radial velocities) linked directly to the individual objects. In addition, the accessibility of these on-line data allows us to extend the BS77 companions position search to a projected radius of 300 kpc around each target galaxy thereby increasing the area surveyed by a factor of 16. All radialvelocity companions are identified and recorded, and the source density as a function of radius calculated for all velocity-confirmed companions (Table 3 ). The obvious advantage here is that the process is no longer statistical, as in the previous sense of differencing two large numbers in order to extract the companion signal from the background noise, but rather it is physical, and allows us to set very strict lower limits on the numbers, and the projected radial distances, of individually identifiable galaxies that are certainly physically associated with the 'isolated' galaxies in this sample.
Reworking the Bothun & Sullivan (1977) Sample
We start by repeating the BS77 experiment as closely as can be reconstructed from their published procedures. Their sample consisted of 34 elliptical galaxies originally drawn from the Reference Catalogue of Bright Galaxies (de Vaucouleurs and de Vaucouleurs 1964) , falling north of δ = −45, and having expansion velocities V ≤ 3,000 km/sec. This yielded a master list of 90 ellipticals, which was narrowed down to a sample of 34 after applying the aforementioned isolation criterion. Again, as in BS77, a projected search radius of 75 kpc was initially adopted (assuming H o = 75 km/sec/Mpc and using the expansion velocities, corrected for Solar motion, as originally tabulated in BS77). For this sample, the search radii ranged from 9 to 14 arcmin. We do not have a diameter limit as in the BS77 study, since these are not available within NED; however, our aim is simply to search for potential companions, regardless of diameter. To assess the field-galaxy contamination rate around each target galaxy, we searched two equivalent circular areas 20-40 arcmin to the north and to the south of the primary position (BS77 used similar comparison regions, but chose to place them to the east and west of the central elliptical. Our north-south positioning was done for computational simplicity, but should be statistically equivalent.) These regions were chosen to be close enough to be representative of the local background but sufficiently far afield so as to minimize the possibility of them still containing physical companions. At these separations even objects having similar radial velocities would not have had sufficient time to make one orbital crossing and are unlikely to be in virial equilibrium with the target object. Searches were undertaken interactively. The version of NED searched had a public release date of 19 June 2003. Table 2 lists the results. Columns 1 and 10 identify the elliptical galaxy under consideration. Column 2 gives the total counts (in the 75 kpc circular area = N75), while columns 3 and 4 give the field counts ([N] and [S] , to the north and south, respectively. The statistical excess and its associated counting error, is listed in column 5. For comparison the numbers quoted on a galaxy-by-galaxy basis by BS77 are given in column 6, followed by the redshift in column 7. Columns 8 and 9 then give the number of radial-velocity-confirmed companions inside 75 and 150 kpc search radii, respectively (see Section III.)
We find that within the 75 kpc search radius the isolated elliptical-galaxy sample has on average +0.74 ±0.95 cataloged companions per elliptical (All errors reported and/or plotted in this paper are one-sigma.) This is the result of differencing two rather large numbers (529 objects on target minus an average of 504 galaxies in the equal-area comparison fields), as confirmed by the large statistical uncertainty quoted. However, the result differs for galaxies inside and outside of clusters. We note that several of the galaxies (NGC 1351, NGC 1395, NGC 1426, NGC 1427 and NGC 1439) are probably members of the Fornax cluster. In addition, NGC 3640, NGC 3818, NGC 4697 and NGC 6958 are each projected upon regions of the sky where galaxy counts are particularly rich and deep, and may also be in loose clusters themselves (the NGC 3640 Group and Abell S0900, in particular). Examining the remaining 25 ellipticals the source density of companions rises in both absolute terms and in relative significance to +0.96± 0.54 companions per elliptical. This is significantly higher in density than the result quoted by BS77 of 0.12 ± 0.42 companions/galaxy. To first order, this indicates that the procedure used here, which accesses multiple galaxy catalogs, has a much higher detection efficiency than the visual approach adopted by BS77.
Looking Beyond a 75 Kpc Radius
We went through the BS77 sample a second time, increasing the search area a factor of 16×) (i.e., out to 300 kpc, which is equivalent to approximately half the distance from the Milky Way to M31.) However, we included only those galaxies with cataloged radial velocities commensurate with them being physically associated with the central elliptical galaxy (i.e., generally within ±800 km/sec) were counted and retained for further analysis and tabulation. Table 3 lists the parent galaxy, each of its radial-velocity confirmed (physical) companions, their radial separations from the central elliptical (in arcmin), and their differential radial velocities (in the sense of companion minus central elliptical). Physical companions falling within the original BS77 search radius of 75 kpc are marked with an asterisk and are illustrated in Figure 1 -8. The central velocity dispersion of the parent elliptical galaxy is given in parentheses following the galaxy name.
For the entire sample of 34 E galaxies we find 154 companion galaxies located within a projected radius of 300 kpc and having published redshifts within ±800 km/sec of the central parent galaxy. The average number of companions is 4.5 per elliptical, but the variation in the number of companions per parent galaxy is large (ranging from none so far detected around NGC 0821, NGC 2974, NGC 2986, NGC 3962, NGC 4494 or NGC 5061, to an anomalous high of 28 associated companion galaxies in the case of NGC 1427, in the Fornax cluster). Previously quoted statistical (counting) uncertainties do not apply here: this is a lower limit on the number of companions in each case, with the uncertainty dominated by cosmic variance and survey systematics.
We now examine the radial density distribution of these physically associated galaxies. Figure 10 shows the ensemble radial density fall-off as a function of normalized distance (R 300 = R/300 kpc). If it were not for the fact that these galaxies are all radial-velocity confirmed to be physically associated with the central elliptical, it would be tempting to suggest that there is some background (contamination) level at which the counts are going flat at large radii. However, these galaxies are in all probability actual physical companions. Therefore, it is likely that the general population of galaxies associated with these central ellipticals could extend even further out beyond 300 Kpc. Alternatively put, the elliptical galaxies may not be all that isolated to begin with and what we may be seeing here is the background level of their association with a more widely distributed cluster population.
To some degree this observation may explain why the BS77 number is so low. It is reasonable to assume that they were differencing out physical companions by having their comparison field in so close to the parent galaxy that they had were not yet sampling the pure field contamination population. Given that most of the comparison fields in BS77 had only a average of 2 galaxies counted (and a maximum of 10 in two fields combined) the vagaries of small number statistics become problematic.
That said, it may also be true that our adopted velocity difference is too generous and tends to exaggerate the number of physical companions by being overly inclusive, especially in the the outskirts of clusters. Indeed, the effect of narrowing the velocity window down to ±300 km/sec results in the loss of 51 companions from the 300 kpc sample, and correspondingly drops the average number of 'physical' companions down to 2.8 companions per elliptical.
Discussion
Because of the inherent inhomogeneity of the NED holdings of both objects over the sky and radial velocities of selected subsets, little can be said about the absolute total numbers of galaxies physically associated with the 'isolated' ellipticals in the BS77 sample; however, strict lower limits are obtained here. That is to say, the galaxies found to be radial-velocity companions now will not go away with deeper surveys, with better statistics, or with more homogeneous studies. We therefore conclude that this sample of galaxies has 14 currently known physically associated companions, amounting to a lower-limit average of 0.4 companions/galaxy within 75 kpc. Within a larger 300 kpc radius (16× larger area) these numbers increase to 147 galaxies around 34 central objects, yielding at least 4.3 companions/galaxy. Excluding the five galaxies (NGC 1351 (NGC , 1395 (NGC , 1426 (NGC , 1427 (NGC and 1439 in the Fornax Cluster, gives an average of 3.5 companions per central galaxy.
It is of interest to use the satellites as probes of the halo mass and calculate the mass M interior to the last radial bin, R max . Using the simplest assumptions and assuming a relaxed equilibrium state one estimate of the mass can be obtained from M = 3R max σ 2 r /2G, where σ r is the observed radial-velocity dispersion and G is the gravitational constant. Adopting a value of 300 km/sec as representative of the observed velocity dispersion, at a conservative distance of 100 kpc, the derived total mass M 100kpc is calculated to be in excess of 3×10 12 M ⊙ . This can only be considered an indicative mass, given the wide range of possible mass models that can be used in inverting the projected velocity dispersion. (In this regard the interested reader is referred to the more extensive modeling and discussion by Zaritsky & White 1994). However, if the fall-off in velocity dispersion with radius, as indicated in Figure 12 , is real then this may be evidence that we have detected a truncation in the density profile of the dark-matter halo.
The radial fall-off in satellite surface density Σ (Figure 10 ) is consistent with the general correlation function (binned) down to 30 kpc, with Σ ∼ r α where α = −0.5. This is entirely consistent with the almost identical conclusion drawn by Lake & Tremaine (1980) for the Holmberg (1969) spiral-galaxy companion data, from which they found that α = −0.5 held from 40 kpc down to scales as small as 5 kpc. However, a significantly steeper slope to the radial fall-off profile is quoted by Vader & Sandage (1991) , where α = −1.22 ± 0.05 for r = 16-270 kpc (corrected to H o = 75 km/sec/kpc) for early-type dwarf companions around selected E/S0 galaxies, gleaned from a visual inspection of photographic plates used to construct the Revised Shapley-Ames Catalog (RSA: Sandage & Tammann 1981) and the Carnegie Atlas (Sandage & Bedke (1994) .
The analysis of BS77 predicts that within the entire sample of 34 isolated ellipticals only 4 (0.12 × 34) galaxies will prove to be physical companions. Based on incomplete published radial velocity data we find that there are at least 14 radial-velocity confirmed companions. As probes of the gravitational field or as indicators of the average number of companions per elliptical galaxy the present study indicates that there are at least as many companions in the vicinity of ellipticals (0.4 to 1.0 companions per galaxy in the inner 75 kpc, and at least 4 companions per galaxy in the surrounding 300 kpc sphere) as there are around spiral galaxies (if Holmberg's statistical numbers, giving 1.1 companions/spiral within 75 kpc, or if Zaritsky, Smith Frenk & White's 1993 value of 1.5 companions per late-type spiral are used as fiducial.)
And finally, using the physical companions with published radial velocities and differencing them against the redshift of the central elliptical we can look at the ensemble fall-off of the one-dimensional velocity dispersion as a function of radius. Figure 11 shows the data. For the total sample there appears to be no significant trend, with the velocity dispersion holding at a level of about 350 km/sec over the entire range of radius. However, we note that in the subsample expunging the galaxies in wide groups and clusters (numbers shown in square brackets) there is the suggestion of a fall-off in the observed velocity dispersion as a function of projected radial distance (starting from a high of ∼370 km/s in the second bin and dropping to 250-300 km/s in the outer bins).
The above result is in general agreement with the larger study of Praha et al. (2003) which motivated Figure 12 . There we have plotted the velocity dispersion as a function of radial separation binned so as to more closely balance the number of companions in each of the outer five bins. While a flat velocity-dispersion profile is consistent with the data and their error bars over the entire 300 kpc range, the dotted line is clearly a better fit to the data defining the outermost 5 bins (120 to 300 kpc). This line is a Kelperian fall-off scaled to a velocity dispersion of 250 km/s at 300 kpc. The global significance of this fit and its consistency with the apparent flattening of the density profile for the companion galaxies awaits better statistics on a larger sample of galaxies.
In sum, we have demonstrated that the NASA/IPAC Extraglactic Database is a useful resource for investigating the environments of galaxies as multi-wavelength surveys continue to detect new galaxies. As a consequence, this updated catalog gives a much more robust measure of the phase-space density of galaxies in small targeted volumes, compared with earlier published visual estimates. We have used this technique to upgrade and update the results of BS77 with respect to physical companions around "isolated" elliptical galaxies. This new analysis clearly shows the limitations of the BS77 approach. In particular, the visual approach to galaxy detection adopted by BS77 did not find all the surrounding galaxies, and was not able to identify individual physical companions. Furthermore, their early understanding of large scale structure compromised even their statistical comparisons. Using a better defined sample and the now available redshift information, our new analysis has shown that most ellipticals do have at least three physical companions bound by a relatively large velocity dispersion of ±300-350 km/sec, inside a radius of 300 kpc. The ensemble properties of these physical companions are consistent with halo masses of 3 × 10 12 M ⊙ out to an enclosing radius of 100 kpc. A fall-off in the velocity dispersion with radial distances beyond 100 kpc may indicate that the edge of dark matter halo surrounding these elliptical galaxies may have detected.
This research was exclusively undertaken using the tools and data provided by the 19 June 2003 release of the WEB-based version of the NASA/IPAC Extragalactic Database (NED), which is operated by the Jet Propulsion Laboratory, California Institute of Technology, under contract with the National Aeronautics and Space Administration.
A. Appendix I: Comments on Individual Systems NGC 0584
NGC 0584 has one certain physical companion, NGC 0580, within the original 75 kpc search radius (Figure 1 ). BS77 noted a second optical companion. Visual inspection strongly suggests that the object, 2MASXi J0130541-064941 (diametrically opposite to NGC 0580 across the central E galaxy) is also a physical companion based on its size, proximity and morphology. No redshift yet exists for this 2MASS object, but follow-up studies of it would be useful.
Although NGC 0584 is the dominant member (in linear extent and luminosity) of a small chain of galaxies, it is interesting to note that all of the members with measured radial velocities have a positive redshift with respect to NGC 0584, suggesting that the elliptical is not the center of gravity of this grouping and that the velocities are probing a wider potential. Similar comments apply to several other groupings in this paper: All of the companions associated with NGC 1052 have negative radial velocities with respect to the elliptical under study. NGC 4697 has five companions, and NGC 3640 has 8 companions, and NGC 5322 has 4 companions, all of which have positive radial velocities with respect to their associated elliptical.
NGC 0720
This galaxy and its retinue of companions was studied extensively by Dressler, Schechter & Rose (1986) . Their companion No. 14 (PGC 006960), as well as one of Vader & Charboyer's (1994) objects, [VC94] 015113-1403.0 are good candidates for being physical companions. Indeed, two other galaxies, KUG 0147-138 (∆V = -556 km/sec) and DDO 015 (∆V = +35 km/sec), are also likely physical companions, albeit somewhat further afield than our 300 kpc radial cut-off, being found 50 arcmin (345 kpc) and 73 arcmin (505 kpc) away from NGC 0720, respectively.
NGC 1052
In addition to the two radial-velocity confirmed objects, a visual inspection of the 75-kpc field surrounding NGC 1052 (Figure 2 ) reveals two other highly likely companions which presently do not have confirming radial velocity data. They are [KKS2000] 04, a fine lowsurface-brightness dwarf spheroidal, to the south-east, and 2MASXi J0241351-081024 to the north-east. However, the grand-design spiral galaxy NGC 1042 is only 15 arcmin away, suggesting that the elliptical, NGC 1052, is by no means isolated, but may share the potential with at least two other sizeable galaxies, the other being NGC 1035. This mixed-morphology triplet has already been cataloged, and is known as KTS 018.
We also suggest that [VC94] 023858-0820.4 (which has a radial velocity, but at its published position has no obvious identification) should be identified with 2MASXi J0241351-081024.
NGC 4589
There is a dwarf galaxy, [HS98] 162, about 5 arcmin to the north-west (Figure 7 ). It is a prime candidate for being a physical companion, and for a follow-up radial velocity measurement.
NGC 5812
A visual inspection of the POSS image surrounding NGC 5813 (Figure 8 et al. (2003) have suggested that interlopers are a significant source of bias based on their study of a much larger sample (2500 sq. degrees) of the sky. To assess the likelihood of interlopers in our specific sample we undertook the following simple test. For each galaxy we re-interogated NED using the same search radius and the same velocity range but offsetting the search center by 5 degrees to the north or south of the original target. Again we dropped Fornax-cluster galaxies from the test.
B. Appendix II: Interlopers

Praha
With the exception of NGC 4494, we found single radial-velocity selected "interlopers" in only 6 cases (NGC 3078, 3613, 3962, 4697, 5061 and 5813) , two interlopers in the test of NGC 4742, and none in the remaining 21 galaxies studied. Some of these "interlopers" (NGC 3631 and ESO 566-G30) are galaxies comparable in size to our central ellipticals, and as such they would not have been counted as companions, or would have eliminated the original elliptical from the "isolated" category had they been accidentally in the field of view. For NGC 4494 we hit on a background grouping of 4 galaxies (reasonably associated with NGC 4250) at a redshift systematically higher than NGC 4494 by about 750 km/s.
From this test we conclude that our sample is probably contaminated at the 5-10% level by Hubble-flow interlopers in the general field, but that is still well within the counting statistics of this modest survey. This preprint was prepared with the AAS L A T E X macros v5.2. Only radial-velocity-confirmed companions are labeled, with the exception of the giant low-surface-brightness object [KKS2000] 04, and the 2MASS object which, as noted in the Appendix, is thought by us to be the same as the [VC94] galaxy which has a published radial velocity (but no obvious optical counterpart on the POSS). Note the large spiral galaxy, NGC 1042, in the lower right corner of the frame, is just outside the 75 kpc radius adopted by Bothun & Sullivan (1977) for their "isolation" criterion. (1991) in their study of companions to RSA galaxies. A fall-off is apparent no further than 100 kpc after which the density of companions appears to be relatively constant. No statistically significant change in velocity dispersion with radial separation from the central elliptical is apparent for the larger sample; however, there is an indication of a decline in velocity dispersion with radius for the last four bins in the non-Fornax sample (see Figure 12) . NGC 6958 (σ = ±223 km/sec) APMBGC 341+016-108 12.7 -30 * Indicates an object that is within the R = 75 kpc sample. * * Indicates an object that is within a one-degree search radius, but beyond the 300 kpc cut-off radius analyzed in this paper
